Abstract: The UV-photoinduced prototropic isomerization of 1,3-diphenyl pyrazol-5-one (DPhP) embedded in polyvinyl chloride (PVC) lm is studied by means of di¬erence in IR spectral analysis. The initially existing CH-form in non-irradiated compound is transformed to NH-form, and a hydrochloride salt is stabilized because of the photodegradation of the PVC. An additional comparative IR spectral study of DPhP in di¬erent solutions as well as of its hydrochloride salts in solid state is also carried out.
Introduction
The tautomerism of heterocyclic compounds has been extensively studied for many years because of their importance in biological systems due to chemical reactivity and practical application. In particular, the tautomerism of 1,3-substituted pyrazol-5-ones is the subject of a large number of reviews [1, 2, 3] . This interest is connected with the possibility of these compounds to exist in solution and in solid state as CH (1), NH (2) and OH (3) tautomeric forms [4, 5] (see Scheme I). Their relative proportion depends mainly on the type of the substituents, temperature, medium e®ects as phase state, concentration, solvent and possibility for inter-and intramolecular interaction [4] [5] [6] [7] [8] [9] [10] [11] [12] .
(Scheme I)
This paper deals with the IR-spectral study of the UV-light in°uence on the 1,3-diphenyl pyrazol 5-one (DPhP, Scheme I,
The investigation is provoked from previously UV-spectral results about the tautomerism of the 1-phenyl, 3-substituted pyrazol-5-one in di®erent media [13] . Moreover, the polymer¯lms doped with organic compounds are studied extensively with respect to their technological application [14] .
Materials and methods
The synthesis of DPhP is described in [15] . The solvents used in the experiment were of spectroscopy grade (Merck).
The Preparation of the 1,3-diphenyl pyrazol-5-one as hydrochloric salt(I):
One gram 1,3 diphenyl pyrazol-5-one was dissolved in 20 ml tetrahydrofurane. 3 ml HCl was dropped to pH = 2-3. After cooling of the solution to room temperature, dry diethylether was added. Resulting white crystals were¯ltered, washed with a mixture of methanol/diethyl ether and dried in a vacuum. Yield: 80%, mp137 0 C.
The 1,3-diphenyl pyrazol-5-one hydrochloric salt(III) preparation:
One gram 1,3-diphenyl pyrazol-5-one was dissolved in 20 ml chlorophorm by heating under re°ux. After cooling the reaction mixture to 30 0 C, HCl was added to pH¹ 2-3. 3-4 ml n-heptan is added dropwise to formation of yellow crystals. The solvents were separated by evaporation and the product was¯ltered, washed with mixture pyridin/n-heptan and dried in a vacuum. Yield: 77%., mp 126-127 0 C.
Preparation of polymer¯lm:
The polymer¯lms of 30 { 50 ¹m thickness were obtained by mixing in Petri dishes of following solutions: 0.250% w/w DPhP in 1,2 dichloroethane (DHE) (10 ml) and PVC (10 ml). The solvent was removed at room temperature for 3-4 days and then under vacuum for 3h. at 40 0 C.
The¯lm was irradiated from a distance of 15 cm, for 5 h. using a medium-pressure mercury vapour lamp and a system of liquid¯lters (254 nm). The irradiation intensities received by the probes were measured to be 1.29x10 16 qanta/s.cm 3 . A Bomem Michelson 100 served as the FTIR instrument. Thirty scans were performed for each spectrum achieving a resolution of 4 cm ¡1 . The IR spectra of 0.01M DPhP solutions in carbon tetrachloride, DHE and chlorobenzene (Merck, Uvasol) were recorded using a 0.01 cm KBr cell. The solid-state samples were investigated as Nujol mulls. The reduced IR spectra were obtained by means of the subtracting procedure described in [16, 17] . It consists of the subtraction of two spectra of substances containing non-equal concentrations of a given structural unit, or of two components (in our case two samples with di®erent degrees of irradiation). The subtraction is performed up to the elimination of an IR band, characteristic of one of the structural forms. As a result, the disappearance of all bands belonging to the same unit in the reduced spectrum is at hand. The visualized performance of the procedure discussed is carried out by the graphic subtraction of both spectra, each from the other on the spectrometer screen.
Results and discussion
The disscusion stated below consists of interpretation of the IR spectral results obtained after the preparation of the DPhP-samples and its next irradiation in PVC matrix. Figure  1 illustrates the IR spectra of 0.1 M DPhP solutions in DHE used as solvent by PVC¯lm technique (Fig. 1.1 ) and in carbon tetrachloride as well ( Fig.1.2) .
They are marked by the doublet º C=O band between 1730{1710 cm ¡1 and the absence of absorption maxima over 3100 cm ¡1 . These data con¯rm that in low-polar solvents DPhP exists as CH form. The splitting of the º C=O mode is characteristic of large number of aromatic carbonyl compounds [18] and is explained by Fermi-resonance interaction or with the presence of equilibrium forms. In this instance the phenomenon could not be explained by a prototropic equilibrium, since the latter would lead to the appearance of absorption maxima for NH-or OH-form over 3100 cm ¡1 . The presence of the solvent sensitive conformational equilibrium as results of rotations around (Ph)N-C(=O) and C-Ph bonds is also possible (Fig. 2) , but the band splitting discussed is observed in polymer¯lm of DPhP too (Fig. 2.4) . The IR spectrum of DPhP in PVC matrix ( Fig.  3.1 ) is analogous of this in DHE (compare Fig. 3 .1 with Fig. 1 ) thus indicating that the formation of the corresponding polymer¯lm does not provoke the structural changes in the DPhP molecule. The e®ect of UV light is illustrated in Fig. 3 and presents the di®erence in the IR spectrum received by dividing the spectrum of non-irradiated¯lm (Fig. 3.1 ) from this after 5 h irradiation. The following IR data are characteristic: the appearance of the wide band between 3300 { 2700 cm ¡1 with maximum at 3000 { 3100 cm ¡1 ; as well as of two new absorption maxima at 1680 cm ¡1 (conjugated C=O bond) and at 1410 cm ¡1 .
The results show the stabilization of the NH-form after the UV-irradiation of DPhP in the PVC matrix. The newly receiving tautomer is stabilized as a hydrochloride salt, obtained by hydrochloride separation as a result of photodegradation of PVC (Scheme 2.2). This conclusion is argumented by the results of the IR spectral study of the alternative DPhP salts obtained by the conditions described in the experimental part. Except the ammonium band of the NH + -stretching frequencies between 3400 { 2100 cm ¡1 , the IR spectrum of salt I (Fig. 4.1 ) is similar to that of DPhP in the solid state (Fig.4.2) showing the 1725 cm ¡1 band for non-conjugated C=O group.
Therefore, the salt-I corresponds to N(imino) protonated CH-form of DPhP (Scheme II.1). In contrast, the C=O-band is not observed in the IR-spectrum in Fig. 5 , whereas new absorption maxima between 3350{3250 cm ¡1 belonging to the OH-stretching vibration of the OH form are observed (Scheme II.3). In the spectra of both salts the ammonium band is shifted to 2100{1900 cm ¡1 (Fig. 4.1 and Fig. 5 ) which is typical of the protonation of a tert. amino group [19] . In the case of the irradiated DPhP this band is centered about 3100-3000 cm ¡1 ( Fig. 3. 2) suggesting the protonated NH group.
The presence of the absorption maximum at 1410 cm ¡1 characteristic of the bending NH
mode is an additional con¯rmation of this assumption. All these results give up a direct proof concerning the stabilization of the amino form (Scheme 2.2) and are in accordance with the circumstantial evidence received by the UV-spectral study of the photoisomerization of DPhP [13] . 
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